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Box PCT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

Sir : 

Prior to calculation of the filing fee, please enter 
the following amendments: 

IN THE CLAIMS 

Please amend claims 4, 6, 9, 11, 13, 15, 16 21, 22 
and 23 to read as follows: 



Group Art Unit: 
UNKNOWN 



Examiner: 

UNKNOWN 



The composition according to claim 1, wherein the 
polyols (c) are: pentaerythritol, 
trimethylolpropane, dipentaerythritol, 
ditrimethylolpropane, tris (hydroxyethyl) 
isocyanurate . 

The composition according to claim 1, obtained 
starting from diallyl carbonate (A) and from the 
mixture (B+C) operating under transesterif ication 
conditions, at a temperature ranging from 80 °C to 
160% in the presence of a catalyst of the alkaline 
type, and continuously eliminating the allyl alcohol 
which is formed as reaction by-product. 
The composition according to claim 6, wherein the 
catalyst is used in a quantity equal to at least 1 
ppm (parts per million by weight) with respect to 
the sum of the weights of components (B+C) . 
The composition according to claim 6, wherein the 
transesterification reaction is carried out at 
pressure values ranging form 60 mbar to 1030 mbar. 
The composition according to claim 6, wherein the 
reaction times range from 0.5 hours to 20 hours. 
The composition according to claim 1, wherein one or 
more conventional additives are present, such as 
oxidization, light and heat stabilizers, lubricants, 
dyes, pigments, UV-absorbers, IR-absorbers , and the 
like, in a total quantity however not exceeding 1 
part by weight for every 100 parts by weight of the 
compositions themselves. 



The composition according to claim 1, wherein one or 
more polymerization initiators are present, which 
are soluble in the composition itself and are 
capable of generating free radicals within a 
temperature range of 30°C to 120°C. 
The composition according to claim 16, wherein the 
quantity of initiator used varies within a range of 
1 to 6 parts by weight for every 100 parts by weight 
of said composition. 

The composition according to claim 16, which is 
transformed into the relative organic glasses 
operating at a temperature ranging form 30 °C to 
120 °C, with polymerization times which generally 
range from 1 hour to 100 hours. 

Organic glasses obtained from the polymerization of 
the composition according to claim 1. 



4 



REMARKS 



The foregoing amendment is made to eliminate 
multiple dependencies. For purposes of calculating 
the filing fee, there are twenty-five (25) claims, 
twenty-two (22) being dependent and a filing fee of 
$950.00 is warranted. The foregoing amendment is made 
on the basis that the amendments to the case indicate 
on the Examination Report have been previously 
entered. The changes to the claims are shown on the 
attached marked-up pages. 



Ferrell & Ferrell, L.L.P. 
90 Crystal Run Road, Suite 401 
Middletown, New York 10941] 
Telephone: 703-266-3000 
Facsimile: 703-2 66-6000 



Respectfully submitted, 




Michael W. Ferrell 
Attorney for Applicant 
Reg. No. 31,158 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



The composition according to a^f— e-£ L h e ---p^ev4re*^ 

e^ai me cl aim __1 , wherein the polyols (c) are: 
pentaerythritol, trimethylolpropane, 
dipentaerythritol, ditrimethylolpropane, 
tris (hydroxyethyl) isocyanurate . 

The composition according to a^y— e4~~ fee p^- e^^-e- 

ferajdste claini 1 , obtained starting from diallyl 
carbonate (A) and from the mixture (B+C) operating 
under transesterif ication conditions, at a 
temperature ranging from 8 0 °C to 160°, in the 
presence of a catalyst of the alkaline type, and 
continuously eliminating the allyl alcohol which is 
formed as reaction by-product. 

The composition according to a^y-^^tfre-^.airrLij frera 

8 -c.aiin 6 , wherein the catalyst is used in a 
quantity equal to at least 1 ppm (parts per million 
by weight) with respect to the sum of the weights of 
components (B+C) . 

The composition according to 6r^f-e^^ 

- € to 1-e -c'a-Tn 6 , wherein the transesterif ication 

reaction is carried out at pressure values ranging 
form 60 mbar to 1030 mbar. 
The composition according to ec?tY~~~<^^ 
€~A^B-4r ^claLn 6 , wherein the reaction times range 
from 0.5 hours to 20 hours. 

The composition according to a ny ci Lhc pjeev^^ne 
elai m s-claim 1_, wherein one or more conventional 
additives are present, such as oxidization, light 
and heat stabilizers, lubricants, dyes, pigments, 



UV-absorbers, IR-absorbers, and the like, in a total 
quantity however not exceeding 1 part by weight for 
every 100 parts by weight of the compositions 
themselves . 

16. The composition according to a n y o^~~A^r e p r c *iHz&&& 
erf^HPf^cl^ain^l, wherein one or more polymerization 
initiators are present, which are soluble in the 
composition itself and are capable of generating 
free radicals within a temperature range of 30 °C to 
120°C. 

21. The composition according to af^-ef- fee c j r^a^ras ^ - iFem 

h 6- to ?--9 -c" a in 1 6 , wherein the quantity of initiator 

used varies within a range of 1 to 6 parts by weight 
for every 100 parts by weight of said composition. 

22. The composition according to a^y e - f t -- ^ — e^a-j ^ae f - ren 

16 t o -g ' l ci a in 16 , which arc - s transformed into the 

relative organic glasses operating at a temperature 
ranging form 30°C to 120°C, with polymerization 
times which generally range from 1 hour to 100 
hours . 

23. Organic glasses obtained from the polymerization of 
the composition according to a ny e-f-^r h - e p rov4ro**f» 
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LIQUID COMPOSITION POL YMERI ZABLE INTO ORGANIC GLASSES HAV- 
ING GOOD OPTICAL AND PHYSICO-MECHANICAL PROPERTIES. 

The present invention relates to a liquid composition 
10 polymerizable into organic glasses. 

More specifically, the present invention relates to a 
liquid composition which can be polymerized, by means of 
radical polymerization with low shrinkage, into organic 
glasses having good optical and physico-mechanical proper- 
15 ties, comprising the product obtained from the transesteri- 
fication of a diallyl carbonate (A) with a mixture of one 
or more diols (B) with a polyol (C) . 

A further object of the present invention relates to 
the organic glasses obtained from the polymerization of 
20 said composition. 

Finally, the present invention also relates to the 
end-articles obtained starting from said composition, such 
as for example, ophthalmic lenses and solar filters, pro- 
tective shields, sight windows , solar and photovoltaic col- 
25 lectors and panels, substrates for optical disks, panels 

- 1 - 
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for display and video terminals. 

In the field of high transparency organic glasses, the 
product obtained from the polymerization of diethylene gly- 
col bis(aliyl carbonate) is of great commercial interest in 
5 the production of ophthalmic and safety plates and lenses, 
owing to its special mechanical and age-resistance charac- 
teristics, as described, for example, by F. Strain, in: 
"Encyclopedia of Chemical Processing and Design", First 
Edition, Dekker Inc., New York, Vol. 11, page 452 onwards; 
10 and in "Encyclopedia of Polymer Science and Technology" 
(1964), Vol. 1, page 799 onwards, Interscience Publishers, 
New York. 

The use of diethylene glycol bis(allyl carbonate), 
however, has various disadvantages which limit and, at 

15 times, prevent its use in different fields of application. 

For example, the shrinkage which accompanies the po- 
lymerisation reaction of bis (allyl carbonate) in the pres- 
ence of peroxide initiators, makes the preparation of high 
power lenses difficult. The abrasion resistance of the or- 

20 ganic glasses thus obtained, although much higher than that 
of other known organic glasses, still cannot be considered 
as being optimum: this is demonstrated by the fact that it 
is customary to resort to the surface application of 
scratch-proof coatings on this organic glass. 

25 Not even the impact strength of the above organic 
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glasses, although its value is sufficient to pass the tests 
imposed by the regulations in force in the optical field, 
can be considered as being optimum. 

* ^merous compositions polymerizable into organic 
5 glasses have been described in -an effort to overcome these 
drawbacks and to improve some of the most important charac- 
teristics of organic glasses. 

For example, the patent U.S. 4,812,545, discloses liq- 
uid compositions polymerizable into organic glasses com- 
10 prising tris (hydroxyethyl) isocyanurate tris(allyl carbon- 
ate) and diethylene glycol bis(allyl carbonate) monomeric 
and oligomeric, having an improved shrinkage during polym- 
erization and a better impact strength. 

The patent U.S. 4,713,433 on the other hand, describes 
15 liquid compositions polymerizable into organic glasses com- 
prising oligomeric bis(allyl carbonate) and a comonomer 
having at least four terminal allyl groups capable of pro- 
ducing organic glasses with an improved abrasion resis- 
tance . 

20 Finally, the patent U.S. 4,970,293 discloses liquid 

compositions polymerizable into organic glasses comprising 
the reaction product of a diallyl carbonate with mixtures 
of a diol and a polyol containing from three to six hy- 
droxyl groups per molecule. However, although these compo- 

25 sitions on the one hand effectively represent an improve- 
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ment in some specific characteristics of the organic 
glasses obtained from their polymerization, on the other 
hand, they have other characteristics which are worse than 
those of the organic glasses obtained from the polymeriza- 
5 tion of diethylene glycol bis(allyl carbonate) alone. 

As already mentioned above, the organic glass obtained 
from the polymerization of diethylene glycol bis(allyl car- 
bonate) alone has various disadvantages: for example, it 
often has yellow index values higher than those normally 

10 acceptable, and/or unacceptable refraction index values, 
and/or impact strenght values, and/or dyeability values- As 
a result, diethylene glycol bis (ally! carbonate) cannot be 
used alone but, as specified above, must be mixed with 
other comonomers which, however, have other drawbacks, 

15 In this respect, it should be remembered that the or- 

ganic glass obtained as described in the patent U.S. 
4,970,293 mentioned above, is particularly useful in pro- 
tective shields (for example, for welders) , in sight win- 
dows (for example, in blast furnaces) , in windows in the 

20 transport and civil industry, in lenses for vehicle lights, 
in solar and photovoltaic collectors and panels, in sub- 
strates for optical disks and in panels for display, but it 
cannot be used for optical lenses as it has a high yellow 
index, a low impact strenght, a poor dyeability. 

25 The Applicant has now found a liquid composition which 
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can be easily polymerized by means of radical polymeriza- 
tion with low shrinkage, into organic glasses having good 
optical and physico-mechanical properties, capable of over- 
coming the drawbacks of the known art described above . 
5 The present invention therefore relates to a liquid 

composition which can be polymerized by means of radical 
polymerization with low shrinkage, into organic glasses, 
comprising the product obtained from the transesterif ica- 
tion of a diailyi carbonate (A) with a mixture of one or 

10 more linear or branched aliphatic diols (B) , containing 
from three to ten carbon atoms in the molecule with a lin- 
ear or branched aliphatic poiyol (C) , containing from four 
to twenty carbon atoms and from three to six hydroxyl 
groups in nhe molecule^ ttf*h€A£-A /v/v 

15 lo — tJz& — liquid — composition — o£ — — present — invention , 

■fefee — molar — ratio — A/ (B+C) — ranges — f-rom — — to — 5JJ, and t.h^ 

quantity — o£ — (-C^ — — the misccure — (B+C) — i^s — e qual — — — jr ess 

than 25% by weight with — respect to the tota.1. .wel ght ^ i-h<& 

■mixture — (B+C) 

20 In the liquid — composition — — £fee — prosont — invention; 

the molar ratio (A) /(B+C) prof orably ranges from 2.5/1 to 
4/1, and the quantity of (C) in the mixture (B+C) ranges 
from 5% by weight to 20% by weight with respect to the to- 
tal weight of the mixture (B+C) . 

25 Diols (B) which can be used for the purposes of the 
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present invention, as already mentioned above, are linear 
or branched aliphatic diols, containing from three to ten 
carbon atoms in the molecule. 

Specific examples of diols (B) which can be used for 
5 the purposes of the present invention are: diethylene gly- 
col, triethylene glycol, tetraethylene glycol, 1,4-but- 
anediol, 1, 6-hexanediol, 1, 3-propanediol, neopentylglycol, 
dipropyleneglycol, 2,2, 4-trimethyl-l, 3^pentanediol, etc. 

Preferred diols for the purposes of the present inven- 
10 tion are diethylene glycol and neopentylglycol. 

Polyols (C) which can be used for the purposes of the 
present invention, as already mentioned above, are linear 
or branched aliphatic polyols, containing from four to 
twenty carbon atoms and from three to six hydroxyl groups 
15 in the molecule. 

Specific examples of polyols (C) which can be used for 
the purposes of the present invention are: pentaerythritol, 
trimethylolpropane, dipentaerythritol, ditrimethylolpro- 
pane, tris (hydroxyethyl ) isocyanurate, etc. 
20 Preferred polyols for the purposes of the present in- 

vention are pentaerythritol and trimethylolpropane. 

The polymerizable liquid composition of the present 
invention is obtained starting from diallyi carbonate (A) 
and the mixture (B-fC) operating under transesterif ication 
25 conditions. More specifically, the reagents are put in con- 
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tact with each other, in the ratios indicated above, and 
reacted at a temperature ranging from 80 °C to 160 °C / pref- 
erably from 90°C to 130°C, in the presence of a catalyst of 
the alkaline type, continuously eliminating the allyl alco- 
5 hoi formed as reaction by-product. 

Catalysts of the alkaline type which can be used for 
the purposes of the present invention are: hydroxides, car- 
bonates and alcoholates of alkaline metals, organic bases, 
basic ion-exchange resins. 
10 Specific examples of catalysts of the alkaline type 

used for the purposes of the present invention are: sodium 
hydroxide, sodium carbonate, sodium methylate. 

The catalyst is conveniently used in a quantity equal 
to at least 1 ppm (parts per million by weight) with re- 
.15 spect to the sum of the weights of components (B+C) and, 
preferably, in a quantity ranging from 0.01% to 0.3% by 
weight . 

The above transesterif ication reaction is conveniently 
carried out at such a pressure as to bring the system to 

20 boiling point at the preselected operating temperature, in 
order to favour the elimination of the allyl alcohol from 
the reaction mixture: for example, pressure values ranging 
from 60 mbar to 1030 mbar, preferably from 60 rnbar to 500 
mbar, are suitable for the purpose. 

25 Operating under the conditions described above, the 
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reaction times generally range from 0,5 hours to 20 hours, 
preferably from 0.5 hours to 3 hours. 

After cooling, the above reaction mixture is washed 
with water to remove the small quantities of residual cata- 
5 lyst and, after separation and removal of the aqueous 
phase, the non- reacted diallyl carbonate is eliminated by 
distillation, heating to a temperature in the order of 
130 °C, under decreasing pressure with end-values ranging 
from 0.1 mbar to 20 mbar, preferably from 0.5 mbar to 2 
10 mbar, obtaining the desired composition, as residue. 

The composition thus obtained is finally subjected to 
filtration after optional treatment with activated carbon. 

The composition of the present invention is liquid at 
room temperature and has viscosity values ranging from 15 
15 cts to 30 0 cts and density values ranging from 1.1 g/ml to 
1.3 g/ml. 

The polymerizable liquid composition of the present 
invention is a complex mixture which contains allyl carbon- 
ates of component (B) and component (C) , in monomeric and 

20 oligomeric form, as well as mixed oligoraeric allyl carbon- 
ates of these compounds (B) and (C) , the relative quanti- 
ties of these constituents of the present composition 
mainly depending on the pre-established ratios of reagents 
(A) , (B) and (C) . 

25 The above composition can be transformed into organic 
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glasses , by means of radical polymerization, using the 
usual "casting" technique. 

For this purpose, one or more polymerization initia- 
tors are added to the composition, which are soluble in the 
5 composition itself and capable ,of generating free radicals 
within a temperature range of 30°C to 120°C. 

A group of polymerization initiators which can be used 
for the purposes of the present invention is the group of 
peroxides . 

10 Preferred examples of peroxides which can be used for 

the present invention are: dicyclohexylperoxydicarbonate, 
diisopropylperoxydicarbonate, dibenzoylperoxide, di-s- 
butyl-peroxydi carbonate, s-butylcyclohexylperoxydicarbon- 
ate, etc. 

15 Other peroxides which can be used for the purposes of 

the present invention are perketals. 

Preferred examples of perketals which can be used in 

the present invention are: 1, 1-di- ( t-butylperoxy) -cyclo- 

hexane, 1, 1-di- (t-butylperoxy) -3,3, 5-trimethyl-cyclohexane, 
20 1, 1-di- (t-amylperoxy) -cyclohexane, 1, 1-di- (t-butylperoxy) - 

2-methylcyclohexane, 1, 1-di- (t-amylperoxy ) -2-methyicyclo- 

hexane, etc. 

The quantity of initiator used may generally vary 
within a range of 1 to 6 parts by weight for every 100 
25 parts by weight of the composition of the present inven- 
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tion. 

The composition of the present invention may option- 
ally contain one or more conventional additives such as, 
for example, oxidization, light and heat stabilizers, lu- 
5 bricamis , dyes , pigments , UV-absorber s , IR-absorbers , and 
the like, in a total quantity however not exceeding 1 part 
by weight for every 100 parts by weight of the compositions 
themselves * 

Examples of additives which can be used for the pur- 
10 poses of the present invention are: sterically hindered 
phenols, sterically hindered amines, benzophenones, benzo- 
triazoles, organic phosphites and phosphonites , etc. 

The composition of the present invention containing 
the polymerization initiator and, optionally, one or more 
15 additives selected from those mentioned above, is trans- 
formed into the relative organic glasses, operating at tem- 
peratures ranging from 30°C to 120°C, with polymerization 
times which can generally vary from 1 hour to 100 hours. 

During the polymerization there is a limited shrinkage 
20 and the organic glasses thus obtained have good optical and 
physico-mechanical properties. 

These organic glasses are particularly useful in the 
production of ophthalmic lenses and solar filters, protec- 
tive shields, sight windows, solar and photovoltaic collec- 
25 tors and panels, substrates for optical disks, panels for 
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display and video terminals: these end-articles are there- 
fore a further object of the present invention. 

Some illustrative examples are provided for a better 
understanding of the present invention and for its embodi- 
5 ment, but should not be considered as limiting the scope of 
the invention in any way. 

In the following examples polymerizable liquid compo- 
sitions are prepared by reacting, under transesterif ication 
conditions, the diallyl carbonate (A) and a mixture of com- 
10 pounds (B) and (C) . 

The diol (B) used in the examples is diethylene glycol 
(DEG) . 

The polyol (C) used in the examples is pentaerythritol 

(PE) . 

15 Dicyclohexylperoxydicarbonate (CHPC) is added to the 

liquid compositions thus obtained, as polymerization ini- 
tiator, in a quantity equal to 5% by weight with respect to 
the weight of the composition* 

The compositions containing the polymerization initia- 

20 tor are transformed, by means of polymerization, into flat 
sheets or neutral lenses, using the "casting" technique. 
Operating according to this technique, the liquid composi- 
tions, containing the polymerization initiator, are poured 
into the cavity of a mould consisting of two glass elements 

25 and having a spacer gasket of plasticized polyvinylchlo- 
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ride, of ethylene-vinylacetate (EVA) copolymer, of low den- 
sity polyethylene (LDPE) , or of any other suitable mate- 
rial, compatible with the operating conditions. 

The liquid compositions are then subjected to polym- 
5 erization by means of thermal treatment in a forced circu- 
lation oven, with a gradual temperature rise from 35 °C to 
8 0 °C in twenty hours. 

At the end of the above treatment, the moulds are 
opened and the polymerized products are recovered and main- 
10 tained at 110 °C for an hour to complete the polymerization 
reaction and give the end-article dimensional stability. 

The following characteristics are determined on the 
sheets thus obtained: 

(a) Optical characteristics 

15 - Refractive index (n D 20 ) : measured with an Abbe refrac- 
tometer (ASTM D-542} . 

Yellow index (YI) (ASTM D-1925) defined as 
100 

YI = (1.277X - 1.06Z) 

Y 

20 determined with a Macbeth 1500 Plus spectrophotometer. 

(b) Physical and mechanical characteristics 

Density: determined with hydrostatic balance at a tem- 
perature of 20°C (ASTM D-792)- 

Shrinkage during polymerization calculated with the 
25 following formula: 
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(polymer density - monomer density) 
— x 100 



(polymer density) 



Rockwell Hardness (M) measured with a Rockwell durome- 
ter { ASTM D-785) . 

Izod impact strenght without notch (ASTM D-256 modi- 
fied) 

(c) Thermal characteristics 

Deflection temperature under load 1.82 Mpa (HDT) (ASTM 
D-648) . 

(d) Abrasion resistance 

To evaluate the abrasion resistance the Sutherland rub 
tester is used. The test consists in carrying out 50 pas- 
sages with a 2/0 type steel wool bearing loaded with a 
weight of 2 kg on a neutral sample lens. 

The abrasion degree produced is evaluated by measuring 
the Haze % increase (% of diffused light transmitted with 
respect to the total light transmitted) following scratches 
produced on the surface of the lens. 

The Haze values are determined before and after the 
abrasion test using a Hazegard XL-211 device of Gardner, in 
accordance with the regulation ASTM D-1003. 

A higher Haze value obviously indicates a greater de- 
gree of diffused light transmitted and consequently a lower 
abrasion resistance (more scratched lens) . 
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(e) Dyeability 

The capacity to adsorb a dye on the surface of the ma- 
terial is determined by the immersion of a neutral lens in 
an aqueous bath in which the dye BPI Guy is dispersed. 
5 For this purpose the lens is immersed in this colour- 

ing bath for 30 minutes at a temperature of 80 °C and, after 
rinsing with demineralized water, the light transmittance 
of the lens is determined by measuring the Y chromatic co- 
ordinate as described by CIE (1931) Standard Observer. 
10 It can be clearly seen from the following examples 

that the compositions of the present invention, as well as 
having a reduced shrinkage during polymerization, allow the 
production of organic glasses having improved characteris- 
tics with respect to the organic glasses of the known art: 
15 - refractive index equal to that of the organic glasses 
obtained from the polymerization of diethylene glycol 
bis(allyl carbonate) alone (this allows the use of the 
same glass moulds with a consequent reduction in the 
investment costs) ; 
20 - reduced yellow index; 

high impact strenght; 
high abrasion resistance; 
good dyeability. 
EXAMPLE 1 

25 The following products are charged into a three- 
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necked, jacketed flask, equipped with a thermometer and 
magnetic stirrer and overhead with a distillation column 
with 10 perforated trays having a diameter of 30 mm: 

pentaerythritol (PE) : 34.5 g (0*25 moles); 
5 - diethylene glycol (DEG) : 223 g (2.10 moles); 

diallyl carbonate (DAC) : 1000 g (7.04 moles); 

solution at 20% by weight of sodium methylate in 

methanol (1.20 ml) . 

The reaction is carried out for 3 hours at a tempera- 
10 ture of 83°C-120°C and at a pressure decreasing from 190 
mbar to 130 mbar, and distilling the allyl alcohol as it is 
formed (total 346 ml; purity > 99.0%). 

After cooling, the reaction mixture is washed with two 
portions, each of 500 ml, of distilled water. 
15 The excess of diallyl carbonate is distilled at a 

pressure of about 1 mbar, operating at a temperature in- 
creasing up to 130°C: the product obtained is filtered with 

a 0.45 |am membrane . 

525 g of a liquid product are thus obtained, having 

20 the following characteristics: 

viscosity (25°C) : 75 est; 

density (20°C): 1.192 g/ml; 

refractive index (n D 20 ) : 1. 461; 

APHA colour: 5 

25 The above product is a mixture of diethylene glycol 
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10 



15 



20 



bis (allyl carbonate) monomer and oligomers, of pentaeryth- 
ritol tetrakis (allyl carbonate) monomer and oligomers, and 
mixed allyl carbonates, having the following composition 
determined by liquid column chromatography (HPLC; ELDS de- 
tector) : 

80% by weight of diethylene glycol bis (allyl carbon- 
ate) monomer (n = 1) and oligomers (n > 1) , having the 
formula : 
O- 



-CH2 — CHz^zCH2 



=0 



0 



6 (CH 2 -CH 2 -0-CH 2 -CH 2 -O-C-O-) — CH 2 — CH=CH 2 - 

n 

3% by weight of pentaerythritol tetrakis (allyl carbon- 
ate) , monomer (n = 1) and oligomers (n > 1) , having 
the formula : 

O 

II 

CHj -0-C-0-CH 2 -CH=CH2 



0 



CH 2 =CH-CH 2 -0-C-0-{-CH2 -C-O^ -0-C-0-) -CEL, -OfeCRj . 

CHs -O-C-O-O^ -CH=GH2 
0 



12% by weight of mixed allyl carbonate having the for- 
mula : 



25 
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O-CE, -CH=CH 2 

I 

c— o 

5 o-CHg -CH 2 -O-CHs -CH 2 -0-C-0-CH 2 -CM-CHa -O-C-O-OL, -CfeO^ ) . 

II - Jl 

o o 

the remaining percentage essentially consisting of higher 
oligomers of the previous species. 

The above composition, after the addition of dicyclo- 

10 hexylperoxydi carbonate (CHPC; 5% by weight in the composi- 
tion) , is subjected to polymerization operating as de- 
scribed above, and the characteristics indicated in Table 1 
are determined on the hardened composition. 

Table 1 indicates, for comparative purposes, the prop- 

15 erties of the composition obtained from the polymerization 
of diethylene glycol bis (allyl carbonate) alone and the 
composition obtained from the polymerisation of the liquid 
composition described in Example 3 of the patent U.S. 
4,970,293: the polymerization conditions are obviously the 

20 same as those used for the composition object of the pres- 
ent invention above described. 

The yellow index (YI) is determined on a sample having 
a thickness of 5 mm to which 2-hydroxy-4-methoxy-benzo- 
phenone has been added (0.1%) . 

25 
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EXAMPLE 2 

Operating as described in Example 1 / the following 
compositions 2, 3 and 4 are prepared, by reacting diallyl 
carbonate (DAC) with mixtures of pentaerythritol (pe) and 
5 diethylene glycol (DEG) , in various molar ratios (DAC/ (PE + 
DEG) , as indicated in Table 2 . 

Table 2 also indicates the viscosity (est; 25°C) , den- 
sity (g/ml; 20°C) , and refraction index (n D 20 ) characteris- 
tics of the polymerizable liquid compositions obtained. 
10 TABLE 2 



15 



Composition Nr. 


2 


3 


4 


Mixture 


PE (weight %) 


11.6 


12 


11 


DEG (weight %) 


88 .4 


88 


89 


DAC/(PE + DEG) 


2.7/1 


3.2/1 


3.4/1 


Viscosity (est; 25°C) 


92 .3 


61 


56 


Density (g/ml; 20 °C) 


1.194 


1.190 


1.187 


_ 20 


1.461 


1.460 


1.459 



The above compositions, after the addition of dicyclo- 
hexylperoxydicarbonate {CKPC; 5% by weight in the composi- 
tion) , are subjected to polymerization operating as de- 
scribed above and the characteristics indicated in Table 3 
25 are determined on the hardened compositions. 
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Also in this case, the yellow index (YI) is determined 
on a sample having a thickness of 5 mm and to which 2 -hy- 
droxy- 4 -methoxybenzophenone has been added (0*1%). 

5 



10 



15 



20 
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Composition Nr. 4 


1.350 


10.4 


1.500 


L 

r-i 


o 

rH 


CN 


rH 
VO 


0.45 


40.2 


Composition Nr. 3 


1.325 


10.2 


1.500 


VO 
rH 


LO 


cn 


o 

VO 


0.35 


41.8 


Composition Nr. 2 


1 .326 


a\ 
a\ 


1.499 




in 
eft 


cn 


1 


o 


39,8 




Density (20°C) 


Shrinkage (%) 


o 

CN 

Q 

c 

X 
<D 
T5 
C 

-H 

> 

4-1 
U 
(0 

(U 


Yellow index (YI) 


Rockwell Hardness (M) 


Izod impact strenght 
without notch (KJ/m 2 ) 


o 

o 

E-* 
Q 
K 


Sutherland abrasion 
resistance (Haze%) 


Dyeability (Y) 
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C LAIMS 



1 

^ 1. A liquid composition which can be polymerized, by 
means of radical polymerization with low shrinkage, 
into organic glasses, comprising the product obtained 
5 from the transesterif ication of a diallylcarbonate (A) 

with a mixture of one or more linear or branched ali- 
phatic diols (B) , containing from three to ten carbon 
atoms in the molecule with a linear or branched ali- 
phatic polyol (C) , containing from four to twenty car- 
lo bon atoms and from three to six hydroxy 1 groups in the 
molecule^ 

-2- Siid — compos it ion according to — claim 1, — wherein the mo 

1 ? , tt r?~ i o A/ (B » C) — ranges from 2/1 to Z/l and the quan- 
t i ty of — — in the mixture — (B \ C) — is equal ' to 1 or le33 ' 

15 than 2?% by weight wish respect to the total we4gfec of 
said mixtur e — (B i- C) . 
Tha composition according to claim 2, wherein the mo- 
lar ratio (A)/(B+C) ranges from 2.5/1 to 4/1 and the 
quantity of (C) in the mixture (B+C) ranges from 5% by 

20 weight to 20% by weight with respect to the total 

weight of said mixture (3+C) . 

The composition according to claim 1, 2 or ^ wherein 
the diols (B) are: diethylene glycol, triethylene gly- 
col, tetraethylene glycol, 1, 4-butanediol, 1,6-hexane- 
25 diol, 1, 3 -propanediol, neopentylglycol , dipropyle- 
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neglycol , 2,2,4- 1 rime thyl -1,3 -pent anediol . 
3 Jlf- T he composition according to claim wherein the di- 
ols are disthylene glycol and neopentylglycol . 
^ The composition according to any of the previous 
5 claims, wherein the polyols (C) are: pentaerythritol, 

trimethylolpropane, dipentaerythritol, ditrimethylol- 
propane , tris (hydroxyethyl ) isocyanurate . 
S The composition according to claim wherein the 

53 polyols are pentaerythritol and trimethylolpropane . 

O'i loQj/tf. The composition according to any of the previous 
D claims, obtained starting from diallyl carbonate (A) 

4" and from the mixture (B+C) operating under trans - 

ester if ication conditions, at a temperature ranging 
from 80 °C to 1S0°C, in the presence of a catalyst of 
!I 15 the alkaline type, and continuously eliminating the 

allyl alcohol which is formed as reaction by-product, 
-f fr. The composition according to claim JP t wherein the 
i transesterif ication is carried out at a temperature 

ranging from 90°C to 130°C / and the catalyst of the 
20 alkaline type is selected from: hydroxides, carbonates 

and alcoholates of alkaline metals, organic bases, ba- 
sic ion-exchange resins . 
% j/f. The composition according to claim ^ wherein the 
catalyst of the alkaline type is selected from: sodium^ 
2 5 hydroxide, sodium carbonate, sodium methylate. 
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The composition according to any of the claims from ^ 
to yf t wherein the catalyst is used in a quantity 
equal to at least 1 ppm (parts per million by weight) 
with respect to the sum of the weights of components 
5 (B+C) . 

40 >«• The composition according to claim yf t wherein the 
catalyst is used in a quantity ranging from 0.01% to 
0.3% by weight with respect to the sum of the weights 
of components (B+C) . 
10 ^3T. The composition according to any of the claims from JJ^ 
Z: to 2^ wherein the transesnerif ication reaction is 

iJ s : carried out at pressure values ranging from SO mbar to 

1030 mbar. 

U 12. y <LrdL 

r: }A. The composition according to claim JJ^T, wherein the 

III 15 transesterif ication reaction is carried out at ores- 

sure values ranging from 60 mbar to S00 mbar. 
13 yS. The composition according to any of the claims from 
i to >f, wherein the reaction times range from 0.5 hours 



20 



to 2 0 hours. 

>4 -13> 

The composition according to claim }&, wherein the re- 
action times range from 0.5 hours to 3 hours. 

15" 

The composition according to any of the previous 
claims, wherein one or more conventional additives are 
present, such as oxidization, light and heat stabiiiz- 
25 ers, lubricants, dyes, pigments, UV- absorbers , IR- 
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absorbers, and the like, in a total quantity however 
not exceeding 1 part by weight for every 100 parts by 
weight of the compositions themselves. 
^8T. The composition according to any of the previous 
5 claims, wherein one or more polymerization initiators 

are present, which are soluble in the composition it- 
self and are capable of generating free radicals 
within a temperature range of 30°C to 120°C. 
The composition according to claim wherein the po- 
S; 10 lymerization initiators belong to the group of perox- 

ides . 

The composition according to claim JJST, wherein the 
peroxides are: dicyclohexylperoxydicarbonate, diiso- 
yl propylperoxydi carbonate , dibenzoylperoxide , di - s -but - 

I- 15 yl -peroxydicarbonate , s -butyl -cyclohexylperoxydicar- 

L-. bonate, 

^r. The composition according to claim 1^ wherein the po- 
lymerization initiators are perketals. 
-SO ^9 

The composition according to claim wherein the 

20 perketals are: 1 , 1-di- (t-butylperoxy) -cyclohexane , 

1,1-di- (t-butylperoxy) -3 , 3 , 5-trimethyl-cyclohexane , 
1, 1-di- (t-amyl-peroxy) -cyclohexane, 1, 1-di- {t-butyl- 
peroxy) -2 -methyl -cyclohexane, 1, 1-di- (t-amylperoxy) -2- 
methyl cyclohexane . 

25 2^. The composition according to any of the claims from 
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3o 

to wherein the quantity of initiator used varies 

within a range of 1 to 6 parts by weight for every 100 
parts by weight of said composition. 

The composition according to any of the claims from JWT 
5 to which are transformed into the relative organic 

glasses operating at a temperature ranging from 3 0°C 
to 120 °C, with polymerization times which generally 
range from 1 hour to 100 hours. 
£8^ Organic glasses obtained from the polymerization of 
10 the compositions according to any of the previous 

claims . 

Ophthalmic lenses and solar filters, protective 
shields, sight windows, solar and photovoltaic collec- 
tors and panels, substrates for optical disks, panels 
15 for display, video terminals obtained from the proc- 

essing of the organic glasses according to claim 



20 



25 
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15 



25. Use of a liquid composition which can be polymerized/ by 
means of radical polymerization with low shrinkage, 
into organic glasses/ comprising the product obtained 
from the transesterif ication of a diallyl carbonate (A) 
with a mixture of one or more linear or branched ali- 
phatic diols (B) , containing from three to ten carbon 
atoms in the molecule with a linear or branched ali- 
phatic polyol (C) , containing from four to twenty car- 
bon atoms and from three to six hydroxy 1 groups in the 
molecule, wherein the mo- 

lar ratio (A) / (B+C) ranges from 2.5/1 to 4/1 and the 
quantity of (C) in the mixture (B+C) ranges from 5% by 
weight to 2 0% by weight with respect to the total 

weight; of said mixture (B+C) j 
for manufacturing optical lenses. 



- 27 - 



AMENDED SHEET 



E^preS^Mail Label No. 



hi Ah 



Page 1 of 5 



Docket No, 



Declaration and Power of Attorney For Patent Application 

English Language Declaration 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 

first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for 

which a patent is sought on the invention entitled 

LIQUID COMPOSITION POLYMERIZABLE INTO ORGANIC GLASSES HAVING GOOD OPTICAL 
p AND PHYSICO-MECHANICAL PROPERTIES 

yi the specification of which 

W (check one) 

E:: □ is attached hereto. 

~P W was filed on 5 NOVEMBER 1999 as United States Application No. or PCT International 

f Application Number PCT/EP 99 /Q8388 . 

O and was amended on 



H I hereby state that I have reviewed and understand the contents of the above identified specification, 
O including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
Section 1,56, 

I hereby claim foreign priority benefits under Title 35, United Slates Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of 
any PCT International application which designated at least one country other than the United States, 
listed below and have also identified below, by checking the box, any foreign application for patent or 
inventor's certificate or PCT International application having a filing date before that of the application 
on which priority is claimed. 

Prior Foreign Application(s) Priority Not Claimed 



MI98A002411 ITALY 6 NOVEMBER 1998 

(Number) (Country) (Day/Month/Year Filed) 



(if applicable) 



(Number) 



(Country) 



{Day/Month/Year Filed) 



(Number) 



(Country) 



(Day/Month/Year Filed) 



Form PTO-SM1 (Modified) 



P02/REVQ2 



Patent and trademark Office- U.S. D£PARTW£Nr OF COMMERCE 



Page 2 of 5 



I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 
application(s) listed below: 



(Application Serfai No.) (Filing Date) 



(Application Serial No.) (Filing Date) 



(Application Serial No.) (Filing Date) 

I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
^ insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
^ United States or PCT International application in the manner provided by the first paragraph of 35 
S U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37, C. F. R,, 
} Section 1 .56 which became available between the filing date of the prior application and the national 
m or PCT International filing date of this application; 



(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 



(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 



(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 

i hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 



Form PTO-SB-01 (6-S5> {Modified) 



P«teM and Trademark Offlce-U^. DEPARTMENT OF COMMERCE 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attomey(s) and/or 
agent(s) to prosecute this application and transact ait business in the Patent and Trademark Office 
connected therewith . (list nerm end registration number) 
Michael W. Ferrell - Registration N<^M?L_ 
C. John Blumberg - Registration NoT 24^S,._ 



%end Correspondence to: Jffl*g ^- ftrrdi, te g, 

Ferrxl) & Ferrell, LXJP . 
- 9? Crystal Run Road, Sttite 40 1 

I Mid^^ USA 



Direct Telephone Calls to: (name end telephone number} 
Michael W. Ferrell - 703-266*3000; Facsimile - 703-266-6000 




„ of sole or first iwentor 



Sato er first Inventors 

Fiorenzo REI* 



Residence 

ITALY 



Citizenship 

JHTALIAN 

Post Office Address 



Italy 



33A...-.L 48.100. 



April 27, 2001 



Date 



OJnvemen If any 




April 27, 2001 



Second Inventor's signature 

Andr^^ERDu^L 



Date 



Residence 

ITALY 



Citizenship 

I T ALIAN 




Post Offlc* AddrsM 

Via._Val di 

Italy 



Form f TO-6B-01 (8-9*) (Modtflvd) 



PlUnland TraM«IV« Ot«CI-U,S. DEPARTMENT OF COMMERCE 



Full name of third inventor, if any 



April 27, 2001 



Tmro inventor 1 * signature 
RnhPrtn E Q&EST4-E&I 

Residence 

ITALY 
Citizenship 

__IIAUAN . 

Post Office Address 

Via Val Gardena 34 I- 48100J^NM-.. 



Date 




Italy 



Full ham* of fourth /#*f Wor ' if any 

\{ my MijiQ — 

Peurtfi inventor's signature 

Nereo NOT 



Residence 

ITALY 



Citizenship 

ITALIAN 



April 27, 2001 



Dele 




Post Office Address 

Si a Berardi 36 I- 481 ,0 0 JSAVENNA. 
Italy 



Full name of fifth inventor, if any 



Fifth inventor's signature 



Date 



Residence 
Citizenship 



Post Office Address 



FuH name of sixth Inventor, if any 



Sixth inventor's signature 



Residence 



Citizenship 



Post Office Address 



Date 



arm PTO-SB-01 (6-»5> (Modified) 



PfltMttwid Tr*<s#marx omct-us. department of commerce 

< 



United States Patent & Trademark Office 

Office of Initial Patent Examination - Scanning Division 




Application deficiencies found during scanning: 
a^age(s) Jf / o f y^'Q CiCirO^^n were not present 

for scanning. (Document title) 



□ Page(s) of were not present 

for scanning. (Document title) 



□ Scanned copy is best available. 



United States Patent & Trademark Office 

Office of Initial Patent Examinati( n 



Diicauon papers not suitable tor publication 

07 #3 V<?^ I Mail Date_£i /?l/<7[ 




Application papers not suitable for publication 
SN 

□ Non-English Specification 

■ Specification contains drawing(s) on page(s)_ >r table(s) 

□ Landscape orientation of text □ Specification □ Claii s □ Abstract 

□ Handwritten □ Specification □ Claims □ Abstns t 

□ More than one column □ Specification □ Claims H Abstract 

□ Improper line spacing □ Specification □ Claims 1 Abstract 

□ Claims not on separate page(s) 

□ Abstract not on separate page(s) 

□ Improper paper size Must be either A4 (21 cm x 29.7 cm) >r 8-l/2"x 11" 

□ Specification page(s) ] Abstract 

□ Drawing page(s) ] ciaim(s) 

□ Improper margins 

□ Specification page(s) j Abstract 

□ Drawing page(s) ] ciaim(s) 

□ Not reproducible Section 

Reason □ Specification paj. (s) 

□ Paper too thin □ Drawing page(s) 



□ Glossy pages □ Abstract 

□ Non-white background □ Claim(s) 
Drawing objection(s) 

□ Missing lead lines, drawing(s) 

□ Line quality is too light, drawing(s) 



□ More than 1 drawing and not numbered correctly 

□ Non-English text, drawing(s) 

□ Excessive text, drawing(s) 

□ Photographs capable of illustration, drawing(s) 



